Objectives: Eye gaze has been shown to influence emotion recognition. In addition, older adults (over 65 years) are not as influenced by gaze direction cues as young adults (18-30 years). Nevertheless, these differences might stem from the use of young to middle-aged faces in emotion recognition research because older adults have an attention bias toward old-age faces. Therefore, using older face stimuli might allow older adults to process gaze direction cues to influence emotion recognition. Method: To investigate this idea, young and older adults completed an emotion recognition task with young and older face stimuli displaying direct and averted gaze, assessing labeling accuracy for angry, disgusted, fearful, happy, and sad faces. Results: Direct gaze rather than averted gaze improved young adults' recognition of emotions in young and older faces, but for older adults this was true only for older faces. Discussion: The current study highlights the impact of stimulus face age and gaze direction on emotion recognition in young and older adults. The use of young face stimuli with direct gaze in most research might contribute to age-related emotion recognition differences.
Older adults (over 65 years) have more difficulty than young adults (18-30 years) when recognizing emotions from facial expressions, particularly anger, sadness, and fear (Grainger, Henry, Phillips, Vanman, & Allen, 2015; Ruffman, Henry, Livingstone, & Phillips, 2008) . One factor that has been shown to influence emotion recognition is eye gaze direction. One way in which eye gaze can affect expression analysis is by influencing allocation of visual attention to a face (Bindemann, Burton, & Langton, 2008) . Averted gaze reflexively orients attention away from the face (Friesen, Moore, & Kingstone, 2005) , probably because following the gaze of another person is an important aspect of social interaction (Slessor, Laird, Phillips, Bull, & Filippou, 2010a) . Direct gaze, on the other hand, holds attention on the face and delays disengagement (Senju & Hasegawa, 2005) . Diversion of attention in averted gaze faces may result in a reduction of resources and temporarily reduce the efficiency of emotional expression processing, leading to a prediction of better emotion recognition in faces with direct gaze. Over a number of experiments with young adults, Bindemann and colleagues (2008) showed that, indeed, emotions are recognized more accurately from faces with direct than averted gaze when speeded categorization is required (but see also Adams & Kleck, 2005) .
Very few studies have examined older adults' ability to process gaze cues. Older adults show less evidence of gaze following than young adults (Slessor et al., 2010a (Slessor et al., , 2016 . Furthermore, in another study, Slessor, Phillips, and Bull (2010b) found that young adults judged happy and angry faces as more intense when eye gaze was direct. In contrast, older adults did not differentiate between direct and averted gaze when judging the intensity of angry faces. Taken together, J Gerontol B Psychol Sci Soc Sci, 2017 , Vol. 72, No. 4, 633-636 doi:10.1093 Advance Access publication December 31, 2015 these studies suggest that older adults are not as influenced by gaze direction cues as young adults, at least when following gaze and judging the intensity of emotional expression.
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Another important factor when considering age differences in emotion recognition and gaze following is that of stimulus face age. In the Slessor and colleagues (2010a) study, age differences in gaze following were driven by young adults' preferential following of the gaze of young faces. Bailey and colleagues (2014) found that older adults also exhibited an own-age bias and were more likely to follow the gaze of older than young faces, especially when the faces displayed happiness. Therefore, face age may influence whether older adults will follow gaze cues. Other evidence suggests that face age can also influence recognition of emotions. Both young and older adults recognize emotions more accurately from young than older faces (Fölster, Hess, & Werheid, 2014; Riediger, Voelkle, Ebner, & Lindenberger, 2011) , but older adults look more at own-age than other-age faces, with longer looking associated with better own-age expression recognition (Ebner, He, & Johnson, 2011) . This attention bias toward own-age faces (see also Ebner & Johnson, 2010) suggests the possibility that face age and gaze direction might interact to contribute to age-related differences in emotion recognition, a potential outcome not examined in previous research.
To examine this possibility, young and older adults completed an emotion recognition task requiring them to label expressions of anger, sadness, disgust, fear, or happiness in young and older faces, in which the direction of gaze was either direct or averted. We expected that young adults would follow gaze cues so that they would show better emotion recognition on faces with direct, rather than averted, gaze. However, we expected that older adults would be influenced by gaze direction in older faces only and show the direct-over-averted gaze advantage when recognizing emotion in older but not young faces.
Method

Participants
The participants were 32 young adults (17 male) aged 18-29 (M = 20.4 years, SD = 2.2 years) and 32 older adults (17 male) aged 63-92 (M = 71 years, SD = 7.3 years). All participants were Caucasian. In addition, participants had normal or corrected-to-normal vision and had not suffered stroke or any other neurological insult. Ethical approval was obtained from the Multi-Region Ethics Committee (MED-11-11-096). All older adults scored higher than the normative cutoff scores (>82) indicating no presence of dementia on Addenbrooke's Cognitive Examination-Revised (Mioshi, Dawson, Mitchell, Arnold, & Hodges, 2006) .
Emotion Recognition Task
The emotion recognition task included 80 stimuli from the FACES database, selected based on the percentage of older and young adults who rated the emotion expressed in the face as the intended emotion (Ebner, Riediger, & Lindenberger, 2010) . Face stimuli were not included for selection if they were rated as expressing the particular emotion by 100% of raters. Half were older adult models and half young adult models, with 20 male and 20 female models in each group. Each of five emotions (anger, disgust, fear, happiness, and sadness) was displayed 16 times (four young females, four young males, four older females, four older males). Adobe Photoshop CS3 was used to create averted eye gaze, resulting in an additional 80 stimuli. The direction of averted gaze (i.e., leftward or rightward) was randomly assigned in equal numbers to each face age and gender stimulus category. These stimuli were presented as full-frontal color images and were 14.5 cm in height and 11 cm in width, and when viewed at a distance of 60 cm, they subtended a visual angle of approximately 10.30 horizontally and 13.50 vertically. In each trial, a face stimulus was presented with the five emotion labels (anger, disgust, fear, happiness, and sadness) shown below the face. Participants used a key press to choose an emotion label to match the stimulus expression with no time limit. The 160 face stimuli were presented randomly in a single block of 160 trials. Following a short break, the block of trials was presented a second time for a total of 320 trials.
Results
Mean emotion recognition scores are shown in Table 1 . These were examined in a 5 (emotion: anger, disgust, fear, happiness, sadness) × 2 (face age: young, older) × 2 (gaze direction: direct, averted) × 2 (participant age: young, older) mixed analysis of variance (ANOVA) (Recognition scores for happiness were at ceiling level for young and older participants. An additional analysis with happiness excluded showed no change in the pattern of effects.), which revealed four main effects. A main effect of emotion, F(4, 248) = 46.32, p < .001, MSE = 0.042, η p 2 = 0.428, revealed that happiness was recognized most accurately followed by fear and disgust, followed by sadness and anger. A main effect of face age, F(1, 62) = 184.22, p < .001, MSE = 0.011, (we note that although the difference was significant, it was also very small).
Finally, as shown in Figure 1 , the ANOVA revealed a key finding, which was the interaction between face age, gaze, and age, F(1, 62) = 4.78, p = .033, MSE = 0.005, η p 2 = 0.072. Young adults were more accurate at recognizing emotions with direct than averted gaze for young face stimuli, t(31) = 5.49, p < .001, d = 0.88, and older face stimuli, t(31) = 3.30, p = .002, d = 0.54, whereas older adults were more accurate with direct gaze only for older face stimuli, t(31) = 3.57, p = .001, d = 0.38, but not for young face stimuli, t(31) = 1.26, p > .05, d = 0.10. All other interactions, including the four-way interaction, were not significant, all Fs < 2.40.
Discussion
In support of our hypothesis, young adults were more accurate recognizing both young and older expressions with direct gaze, whereas older adults' emotion recognition benefitted from direct gaze cues on older faces only. This own-age bias may derive from increased attention to faces that are more widely experienced by older adults. Older faces more likely signal potential social partners than do young faces (Ebner & Johnson, 2010) , and because of this, the processing of gaze in older faces may be prioritized by older adults (Bailey et al., 2014) . If older adults are motivated to attend to gaze in older faces, the emotion processing advantage associated with direct gaze faces would be expected. Averted gazes divert resources away from the face, whereas direct gazes hold attention on the face and, consequently, increase the efficiency of emotion processing to result in better emotion recognition. In keeping with previous findings (Bindemann et al., 2008) , improved recognition of both anger and sadness with direct gaze rather than averted gaze was found. Interestingly, this direct gaze effect for anger and sadness did not depend on face age for either participant age group, consistent with the proposal that processing of negative emotions may, in some sense, override face age effects (Ebner et al., 2013) .
The results also show that age of stimulus face affected on emotion recognition in older adults more generally. Young adults' recognition of anger and fear was better than older adults, but the result for anger held only for young faces, whereas the result for fear held only for older faces. In addition, older adults were very slightly better than young adults at recognizing happiness in older faces. Although including older face stimuli in the current study advantaged older adults' emotion recognition, young adults were still better at recognizing emotions than older adults overall consistent with Riediger and colleagues (2011) . Age-related emotion recognition differences were not completely eliminated by considering stimulus face age and gaze direction. Therefore, methodological considerations such as stimulus face age cannot completely explain older adults' difficulties recognizing emotions. It is likely that neural changes associated with healthy aging (Ruffman et al., 2008 ) also contribute to these differences. Areas of the brain associated with the recognition of emotions that older adults find difficult-anger, sadness, and feardecline in volume with age, and there are changes in the way information is transmitted throughout the brain (for a review, see Ruffman et al., 2008) .
In conclusion, the current study highlights the impact of stimulus face age and gaze direction on emotion recognition in young and older adults. Both young and older adults showed some ability to combine gaze direction cues and emotional expression so that direct gaze enhanced emotion recognition, although older adults only showed this gaze direction advantage for older face stimuli. Our findings add to a growing body of evidence that suggests a full understanding of older adults' social perception abilities can only be gained by considering socioemotional processing in both own-and other-age faces.
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